Introduction
Self-directed learning (SDL) is a method of instruction used increasingly in adult education within tertiary institutions. Self-directed learning can be defined in terms of the amount of responsibility the learner accepts for his or her own learning. The self-directed learner takes control and accepts the freedom to learn what they view as important for themselves. The degree of control the learner is willing to take over their own learning will depend on their attitude, abilities and personality characteristics. Readiness for SDL exists along a continuum and is present in all individuals to some extent. The literature supports the contention that matching teaching delivery with SDL readiness offers the best opportunity for learning (Guglielmino 1977 , Wiley 1983 , O'Kell 1988 , Grow 1991 . In both undergraduate and postgraduate nursing programs, there is wide use of SDL in the form of clinical logs, contracts, problem-based packages and distance learning packages. This study aimed to develop an instrument designed to measure SDL readiness in nursing students undertaking studies in a tertiary educational setting.
Literature review

Defining self-directed learning
In the original work of Knowles (1975, p.18 ) SDL is defined as 'a process in which individuals take the initiative, with or without the help of others,
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Development of a self-directed learning readiness scale for nursing education in diagnosing their learning needs, formulating learning goals, identifying human and material resources for learning, choosing and implementing appropriate learning strategies and evaluating learning outcomes'. In defining SDL, two aspects need to be explored: firstly SDL as a process or method of learning (Knowles 1975 , Long 1990 ) and secondly, in terms of personality characteristics that are required and developed as an outcome of SDL (Oddi 1986 (Oddi , 1987 . Knowles (1975 Knowles ( , 1990 described two opposite poles of a continuum of learning, with teacher-or other-directed (pedagogical) learning at one end and self-directed (andragogical) at the other. According to Knowles (1990) the pedagogical learner is dependent on the teacher to identify learning needs, formulate objectives, plan and implement learning activities and evaluate learning. The pedagogical learner prefers to learn in highly structured situations such as lectures and tutorials. Conversely, the andragogical learner prefers to take responsibility for meeting his or her own learning needs. The continuum of teacher-versus self-direction can be described in terms of the amount of control the learner has over their learning and the amount of freedom given to them to evaluate their learning needs and to implement strategies to achieve their learning goals.
Self-directed learning readiness
Self-directed learning readiness is defined as 'the degree the individual possesses the attitudes, abilities and personality characteristics necessary for self-directed learning' (Wiley 1983, p.182) . Inherent in this definition are several assumptions about SDL readiness. Firstly, adults are inherently self-directing, i.e. readiness for SDL exists along a continuum and is present in individuals to an extent. Secondly, competencies required for self-direction can be developed to some extent and the best way to learn autonomous behavior is to behave autonomously. Finally, the ability to learn independently in one situation or context can be generalized to other settings (Candy 1991 , Guglielmino 1989 .
This final assumption must be met with caution. It would be inadvisable to assume that a person who possesses high levels of readiness for self-direction in a given situation would still possess the same amount of readiness in a new, unfamiliar context. This is not to say that several skills and personality characteristics would not be transferable to a different situation. However, for a person to be self-directed in a specific content area, that person must possess a certain level of knowledge in that area. For example, a person highly self-directed in mathematics may not possess the same amount of readiness for English. It is therefore concluded that measuring SDL readiness needs to be done within a specific context.
Readiness for SDL is individualized, which accounts for the varying degrees along the continuum. The Staged Self-directed Learning Model was developed to allow for the individual differences inherent in such a continuum (Grow 1991 , Tennant 1992 . Evidence has found that those students who have low readiness for SDL and are exposed to a SDL project, exhibit high levels of anxiety, and similarly those learners with a high readiness for SDL who are exposed to increasing levels of teacher direction also exhibit high anxiety levels (Grow 1991 , Wiley 1983 ).
There has been considerable research conducted to determine the relationship between SDL readiness, preference for structure and teaching preference of nurses. Wiley (1983) concluded that students who indicated preference for high levels of structure and are subjected to a SDL project, score low in SDL readiness. In contrast, those students who prefer low structure and are subjected to a SDL project score high in SDL readiness. O'Kell's (1988) study matched lesson type with SDL readiness and concluded that students who scored low in SDL readiness preferred more teacher-led discussion, demonstration and lectures rather than independent projects, case studies and private tutorials. These results indicated that there is a definite correlation between SDL readiness and student preference for structured teaching sessions.
Self-directed learning projects are not for everyone and may cause extreme anxiety and frustration in some students (Dyck 1986 ). Richardson (1988) , in evaluating self-directed independent study contracts with undergraduate nursing students, identified that a negative experience resulted from either over-direction or under-direction from the teacher. Since readiness for SDL is individualized, so should be the amount and type of teacher direction. If students resent independent learning projects, a more pedagogical approach to instruction needs to be utilized.
Self-directed learning readiness scales
The instrument most widely used in educational and nursing research to measure SDL readiness is Guglielmino's (1977) Self-directed Learning Readiness Scale (SDLRS) (Wiley 1983 , O'Kell 1988 , Linares 1989 , 1999 . Issues have been raised concerning the cost, validity and use of this instrument. Based on problems with validity testing of this instrument, Field (1989) and Candy (1991) suggest discontinuing this tool. Furthermore, there has been significant questioning of the construct validity of the SDLRS (Field 1989 (Field , 1991 Straka 1995 , Straka & Hinz 1996 . Field (1989) identified that the strongest item-to-score correlations for the SDLRS were produced by those items dealing with love and/or enthusiasm for learning (17.6% of total variance) and those items that appear to be intimately connected with readiness for SDL have low correlations with total SDLRS scores (less than 5% for each factor).
Replication of the eight-factor structure model of the SDLRS has proved difficult (Field 1989 (Field , 1991 Straka 1996) . Some studies have raised questions about the reliability of Guglielmino's SDLRS when used in different racial and class populations (Long & Agyckum 1983 , 1984 Straka 1995) . Long and Agyckum (1984) failed to validate the SDLRS when comparing SDL readiness scores and teacher ratings and concluded that it was possible that the SDLRS does not measure self-direction in learning. Bonham (1991) also reports concerns about the construct validity of the SDLRS by questioning the meaning of low scores. It was concluded that low scores do not measure low readiness for SDL, but rather dislike for any kind of learning, therefore, construct validity was questionable for low SDLRS scores.
Even though scales such as Guglielmino's SDLRS have been developed, they are not readily available and incur a cost for their use. The development of a new scale allows for the problems associated with the use of the other scales to be addressed. This study aimed to develop and pilot an instrument measuring SDL readiness.
Method
This study was conducted in 2 stages. Stage 1 used a modified Reactive Delphi technique to develop and determine content validity of the SDLR scale. Stage 2 incorporated the distribution of the scale to a convenience sample of undergraduate nursing students to determine scale construct validity and internal consistency. Ethics approval for the study was obtained from the University of Sydney Human Ethics Committee.
Stage 1: Instrument development
The literature was extensively surveyed to compile a list of attitudes, abilities and personality characteristics of a self-directed learner. A bank of items was developed drawing from the work of Chickering (1964) , Gugliemino (1977) , Knowles (1975 Knowles ( , 1990 and Candy (1991) . Considerable attention was given to developing clear and unambiguous items. When items were developed, care was taken to use simple language and short sentences that were neither doublebarrelled nor leading. The completed bank comprised 93 items which were deemed to reflect the perceived attributes, skills and motivational factors required of self-directed learners.
The Delphi technique
The Delphi technique utilizes an expert panel to reach consensus for a specific purpose. This approach is widely applied to the development of research scales. In this study, a modified Reactive Delphi technique was used to gain consensus among an expert panel about the characteristics required for SDL. Each member of the panel individually and independently of other members responded to the item bank. The expert panel comprised 11 nurse academics and nurse educators with previous research and teaching experience in the area of SDL. 5 years' teaching experience in nursing and/or tertiary education. The members of the expert panel were drawn from universities and hospitals, with representation from the Australian Nurse Teachers' Society. Each panel member was invited to participate in the study by telephone or mail. The item bank, an outline of the research proposal and a consent form were mailed to each panel member.
Panel inclusion criteria
Each panel member independently evaluated each item to determine the degree to which the item measures a characteristic of a self-directed learner. Each item was assessed using a 5-point Likert scale where a score of 1 denoted 'strongly disagree' and a score of 5 denoted 'strongly agree'. Panel members were given space to modify the item if they chose. The responses were returned to the researchers by mail using replypaid envelopes.
The data were collated, coded and analysed using the Statistical Package for the Social Sciences (SPSS-X). For an item to be retained, a panel consensus for the item of at least 80% agreement had to be achieved. Items where agreement was not achieved, but where less than 20% disagreed (i.e. 80% either 'agreed', 'strongly agreed' or were 'unsure') were retained for the subsequent round.
Stage 2: Pilot study
A convenience sample of 201 students enrolled in the Bachelor of Nursing at the University of Sydney was used. The questionnaire was administered to the student sample during the semester. The researchers distributed the instrument and an information sheet. Students were invited to seek clarification, if needed. Students anonymously returned the completed questionnaires to a labelled box. The students were asked to describe themselves by indicating on a 5-point Likert scale the extent to which the item was descriptive of their own characteristics.
Data analysis
Principal components analysis with Varimax rotation was used to search for a general factor (SDL readiness) underlying all items in the instrument. To determine internal consistency, Cronbach's coefficient alpha was used. Correlations between individual scale items and total score on the scale were also computed. Table 1 summarizes the results of the Delphi rounds. Following the first round of the Delphi technique, 18 items were deleted from the itembank as there was less than 80% agreement amongst the expert panel for those items. Seventeen items did not reach consensus, but less than 20% disagreed (i.e. 80% either 'agreed', 'strongly agreed' or were 'unsure') and were retained for the subsequent round. Agreement consensus was achieved for 58 items. A total of 75 items were included in the second Delphi round.
Results
After the second Delphi round, 23 items were deleted as agreement consensus was not achieved. Forty-five items did achieve agreement consensus. Seven items did not reach consensus, but less than 20% of the panel disagreed (i.e. 80% either 'agreed', 'strongly agreed' or were 'unsure'). Despite consensus not being achieved for these items, the researchers believed that these items were important to the structure of the scale and were kept for further analysis. A third Delphi round was not attempted because it was believed that the refinement was better achieved by piloting the 52 items and using item-total correlations for item selection.
Item unidimensionality
A unidimensional scale is one in which each item measures the same underlying concept, in this case SDL. To test for unidimensionality, i.e. whether the response on a particular item reflects the response on other items, item-total correlation coefficients were conducted with the results reported in Table 2 . The higher the coefficient for each item the more clearly the item belongs to the scale. Generally, a coefficient of less than 0.30 suggests that the item should be dropped from the scale. Ten of the 52 items produced a coefficient less than 0.30 and hence were dropped from the scale.
Factor analysis
A principal components analysis was performed on the remaining 42 items to determine whether the combined item pool could be summarized by a smaller set of component scores. In this procedure, scores for the 201 respondents were intercorrelated and subjected to a principal components analysis. To assess whether the set of items in the correlation matrix was suitable for principal components analysis, the Kaiser-Meyer Olkin (KMO) measure of sampling adequacy was computed. If the KMO statistic yields high values above 0.70, then correlations among items are sufficiently high to make factor analysis suitable (deVaus 1991). For this study, the KMO computed was 0.844. The scree test from the initial principal components analysis suggested that three components be retained for interpretation, which together accounted for 36.4% of the variance in the item pool. As some of the components were possibly correlated, these were initially rotated to approximate a simple structure using both oblique (direct oblimin) and orthogonal (varimax) procedures. As the results of this preliminary analysis indicated little degree of overlap between the resulting components, the outcomes of the varimax rotation are presented in Table 3 .
The traditional criterion of 0.30 was used to determine loadings that should be retained for interpretation. On the basis of this criterion, most of the items loaded uniquely on one of the three components. In cases where items cross-loaded, the item was located with the higher component loading. Two items (I need to be in control of what I learn; and I often review the way nursing practices are conducted) did not load on any of the components using a cutoff loading of 0.30. These items were therefore dropped from the scale.
As shown in the pattern matrix, Component I was defined by 13 of the pooled items. This component was labelled 'self-management' as the items reflected these characteristics. Component II was defined by 13 items. As these items related to the desire for learning, this component was labelled 'desire for learning'. Component III was defined by 15 items, which related to characteristics of self-control.
Internal consistency reliability
The internal consistency for each component was estimated using Cronbach's coefficient alpha. The computed values of Cronbach's coefficient alpha for the total item pool (n = 40), self-management subscale (n = 13), the desire for learning subscale (n = 12) and the self control subscale (n = 15) were 0.924, 0.857, 0.847 and 0.830 respectively. According to deVaus (1991), a scale with a computed alpha greater than 0.70 is considered to have an acceptable level of internal consistency (although the consistency for other types of scales, such as achievement tests, is generally expected to be at or above 0.80).
Discussion
The Guglielmino SDLRS has inherent problems relating to construct validity and reliability. Research has failed to confirm the factor structure of the Guglielmino SDLRS (Field 1989 (Field , 1991 Straka 1996) . The purpose of this study was to develop a reliable and valid scale that measures SDL readiness in nursing students. The resulting scale, comprised of 40 items, appeared to be both homogeneous and valid. Exploratory factor analysis revealed three subscales. Table 4 presents the sample measures of central tendency and dispersion for the total scale and subscales. Given that the total scores for this sample were normally distributed, it can be concluded that a total score greater than 150 indicates readiness for SDL.
Evidence of content validity has been established by the development of the scale items from the literature, assessment by a panel of experts using the Delphi technique and testing with exploratory factor analysis. However, additional research is required to provide further evidence of content validity. Further testing is necessary to determine whether this scale can Self-directed learning readiness scale for nursing education identify contrasting groups, i.e. high versus low readiness for SDL, across diverse cultural groups. A criticism of the Guglielmino SDLRS is poor reliability and an inability to replicate its factor structure across different racial groups. Research is required to confirm the factor structure of the current scale when applied to different racial groups. Furthermore, research is required to provide evidence of the ability of this scale to predict student performance. There is also a need to determine whether a positive correlation exists between SDL readiness scores and academic performance, when students are subjected to SDL as a teaching strategy. Prior to the use of this scale, some of the items need to be rephrased into negatively worded items and a reverse scoring system used. This will prevent responder bias and reduce the opportunity for respondents to just scan over the items and give a similar score to each item. Suggested items for this purpose include I am poor at managing my time: I dislike studying; I am disorganized; and I am not in control of my life. As a result of these changes, a confirmatory factor analysis is required.
The Delphi technique used in this study was modified. Firstly, the statistical summary of the panel's response for each item was not provided to the panel members at the administration of the second round of the questionnaire. It was believed that this feedback may have influenced the panel members' responses, particularly for the items where respondents found it difficult to make a choice. Therefore each panel member was blind to the other members opinions. Secondly, the scale was only subjected to two rounds of the Delphi technique. A third round was considered unnecessary as consensus had been achieved for 90.5% of items in round two. According to Couper (1984) , two rounds may be sufficient to reach consensus and produce a forecast when the Delphi sequence is initiated with a predetermined list of items. Rather than conducting a third round, the items were pilot tested and subsequently analysed, as it was believed that item to total correlations provided a more accurate method of item selection.
The development of this scale will allow teachers to match their instructional design with student's readiness for SDL. Grow (1991) outlines a staged self-directed learning model where learners advance through stages of increasing self-direction. Through their method of teaching and level of control, teachers can help or hinder the learner's development through the stages. It is anticipated that this scale will provide the diagnostic data which teachers can use to assess either individuals or groups of student's readiness for SDL. The scale was developed in order to measure readiness for SDL in nursing students. The initial item bank included items with specific nursing context. However, after distributing the item bank to a panel of nurse experts and piloting the scale on nursing students, the subsequent scale no longer contains items that refer specifically to nursing. Consequently, this scale could potentially be used in other student populations.
Conclusion
In conclusion, the Self-directed Learning Readiness Scale developed and piloted in this study appears homogeneous and valid. This scale will be readily available to nurse educators, making it a cost-efficient research and educational tool. This scale will assist nurse educators in the diagnosis of student learning needs, in order for the educator to implement teaching strategies that will best suit the students. This will promote an educational climate that will foster adult learning principles, gradually promoting student autonomy and mutual responsibility for learning in a non-threatening environment and, hence, a reduction in student anxiety. Furthermore the development of this scale will provide valuable data for curriculum development. 
